ABSTRACT Lung volumes, maximum expiratory flow rates, and static volume-pressure curves were measured in 16 patients with clinically stable asthma. It was found that flow rates were reduced in such patients because of the combined effects of reduced elastic recoil (transpulmonary pressure) 
A number of studies have demonstrated that acute exacerbations of asthma may be accompanied by shifts in the pressure-volume curve of the lungs indicating reduction of elastic recoil. For example, Gold et all found that lung elastic recoil was decreased in 12 asthmatic patients before treatment. Later, Finucane et at2 reported that elastic retraction was decreased in 10 asthmatic subjects with reduced forced expired volume in the first second (FEVy). In both series, the lung recoil usually returned to baseline values when the airflow obstruction was relieved. Similar findings were reported by Mansell et al3 after antigen-induced asthma. However, Woolcock et al4 found that reduced lung elastic recoil persisted in five of 10 asthmatic subjects even when airway resistance had returned to normal. Since many patients with asthma satisfactorily controlled from a clinical standpoint (stable) have persistent airflow obstruction, we wished to determine whether there was persistent loss of lung elastic recoil in such patients which would tend to decrease expiratory flow. We also wished to examine the immediate effects of bronchodilator therapy on elastic recoil in clinically stable asthmatics.
Methods
The characteristics of 16 patients, 11 men and After the above measurements, nine subjects inhaled 0'5% isoprenaline delivered by a hand nebuliser (DeVilbiss no 42 nebuliser) until they increased their pulse rates by 20 % or they developed palpitations or became "shaky". All measurements were repeated within 45 minutes.
Results
Though our asthmatic subjects were in clinical remission at the time of this study, airflow obstruction was present in all patients (table 2) . The maximum expiratory flow rate of 50% VC was less than 80% predicted in all patients and residual volume (RV) was increased in 15 patients. Static pressure-volume curves of the lung are shown in fig 1, volume being expressed as per cent predicted TLC. It can be appreciated that especially at high lung volume the pressurevolume relationships were in general displaced, indicating loss of recoil pressure. The pressurevolume curve for the nine patients before isoprenaline approximates more closely to the normal predicted values than those of the entire group because a number of subjects with relatively normal curves are included in the former group.
The relationship between maximum expiratory airflow and static transpulmonary pressure defines the resistance upstream from the equal pressure point.8 This relationship at 90, 70, and 50 per cent of TLC predicted is shown in fig 2. Because of gas trapping, data were not always available at 50% and 70% predicted TLC. In these patients only data acquired at higher lung volumes is shown. Maximum flow rates were reduced in our patients; only two achieved flows exceeding 5 I/s at 90% predicted TLC. Some patients showed low flow rates despite relatively normal static recoil pressures, their curves were displaced down and to the right. In these individuals, flow rates were low primarily because upstream resistance was increased. This is well seen in four of the patients. However, in more than half the patients the data fell within the predicted pressure-flow relationships, indicating that in these subjects reduction in flow rate was caused predominantly by loss of lung elastic recoil.
After use of the bronchodilator aerosol there was an increase in maximum expiratory flow (table 3) which was significant at all lung volumes except 25% VC. Figure 3 demonstrates that the lung elastic recoil was reduced after isoprenaline. There was no significant change in lung volumes. Three patients had similar studies before and after inhalation of 6 Lung elastic recoil and reduced airflow in clinically stable asthma In conclusion, we wish to point out that in many asthmatic patients in clinical remission there is evidence of reduced lung elastic recoil which contributes to reduced airflow measurements in such patients. It is possible that muscle tone in the peripheral airways underlies the changes observed. We thank Dr N R Anthonisen for his constructive criticism in the preparation of this paper.
